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iRkt n ) 7 OBHESBICOWTIE, BB LD
R, EKREOLAK DV mucoid glands D LLETEHES
W72 72 BFZE D% 5 (Ameel, 1934 ; Yamaguti, 1943 ;
Komiya and Ito, 1950; FH, 1954; /NE 5, 1960;
#1115, 1960; Kamo et al., 1967 ; Miyazaki et al.,
1968). %7z, EEBETHEMHE SEM) L~ T DR
g LLTIE, A EE (1968) O EEMRERD ¥
5 (1980) TXB Tz AT RiRkBED BRE N B
5. BB ETRBHEMNOBRBIC LY, KMk ORI
SO RBICRIkD DmR A, Mikderh )7
OEEHEL SEM LU CHET 5 Lid, HBIUE
FHEESOARRDLY, H1FHEBEEILHE2FHEE
CBIVERTIBELYEBRETOSLCODE R, D D.
7oy Uz ATV VIR B R OVEIRRR B OE 1 HETE
Fz2H4 T 5 Nanophyetidae HOEREEL H VT (Fi-
limonova, 1963, 1964 ; Brendow, 1970 ; i% 5, 1977 ;
Hatsushika and Maejima, 1978) & DO H#kE W H &H»
B b BBRTRV.

ABFFE, REHIR S (P.0), /INEREMEH (P.i),
EEH% SR (P.m) £ftLh ) 7 OREMVIEREICH
ELlyvz AT~ UfilkHE (Pw) oFhe SEM v
AL THEEL, ML h Y T OREFIRIC MR
L EOBEEICOWTERT 5.

2L Rp=
Po BIVPi VA Y TEERDEIICL TH
BERERNAIFRARVEERED Y v N7 AIZHR
BYET2A2 LN BV TET Yy MORGESE TR R %
B, =0 FEPhIE 27C TH2ERHBRLTI TV
RMREEFRELEREEE

Y LEBEHEE. TOIFVYVTAEIVYAY A
Oncomelania nosophora WCEYLs+¥, 3 ~4 4 ARE
LBBERENH 2 W ROBHHC XV RBELV 2D T
#E L. P.mead ) 7iE, WHRAETHABHO
7 X3 VKT T F I Y =F Bythinella (Moria) aki-
yoshiensis | HRRBET 5 b0 & HV, RO LY
ENHY T EE.

Thonerh Y T7TE, 0.1%DNaHCOs 2510 1%
Ry LT FUTIIC, 1~28H & < L,
3% E— 757k K (Millonig’s buffer pH 7.4)
L 1%+ 22y 78 (F buffer) TTEREE & T7%R
Te. ZOHTAA—NRFNC XV BIAKL, ERREERE
ANy BFa—F 4 v 70 L JSM-U3 & SEM %
HEL, M#EE 15kV THE L.

w R

P.o, P.i, P.m &AL AV 7L SEMIZXBFK
ML, HEAMC FEH LS HE L Pw (BRD,
1980)DEN LRI THS. HRIBTEFELET, 3L D
E XA 90—130pm, 1§ 40—50pm Th3. HERIRIHHE
AR H Y, FLEL YRR BIFHICER B R H B
(Fig. 2). ROBIMETICIXERM 10pum OIFKEDH 5V
&0 REA ED bh 5 (Figs. 1, 2, 11, 12).

EAH Y T OREIEHTHE LIS, HHRT L B
HER D 2 HFTE EREE &< (Figs. 3, 4, 16). T DK
WIXERORIFTCHAET SRS 2 m U EDOKEDRE
WL, TRUSNDOEZICH BN D/NEIO RIS T bh
5. IREHOKE &%, E&1.0mPT, HEFOER
0.5umPLF Th A, KB EFE T/ 5 KA
R ACBITT 3. o/NB TS E O 3 FEHAHIEHD
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Pw XY bFhicREL, BEHREIRD RV
KB BRI AT s 8 (Figs. 3, 5), BNk #% 5H &
(Figs. 6, 7, 8), MEWMETIE (Figs. 9, 10), BRI
HEB (Figs. 11, 12, 13, 14, 15), R (Fig. 16)
D5 HFCEHAETS. 05 b ORBEEELERE S
AT D RBIFEY, BIC X RESOERNEL
W, ZO2HFORBEHMOKE S ES LEHORIC
SOWTHEEL7zDH Table 1 Ths. P.o, Pi TRRZ
NOEHORE SRBERILTHEDICH L, Pwid®
LL/MEV. Pm iz 22007 —70OfEE% &
5. k7, BERBEFmOKRBEBL, P.o, P.i Tikluik
R EERIC E L E o THAET S oiext L (Fig. 11),
P.m, P.w iZEWRMH%E S L EEMOA N £ T, KW
#HICbI>THAET S (Fig. 12). KA HIERZ
FETHEIZ X VMBS RRB. Thbb, Po, Pidk
Wik DB 2SR (Figs. 13, 14), P.w @R IRT
HIBIRNWDR P 2 B U 03 TR ML %2 5. P.m
X220 V—FOhEOREE RT (Fig. 15). ER
B EDE O KBS FE T2V, RUEMERT
(Figs. 9, 10). 302 HETLASL DK B frfid R <&
ERLRDBVEERTHS (Figs. 3, 5, 6, 7, 8,
16).

SEM vRAVIZEIT 5 RERE D BEFNE, # 4 =0
HYVDBFLL —ED ~FZ—rRNEbhiv. Lirls
B~ SR OEE S (1980) 2#E Lz Pow O
HEOEANBEF A AZ— VR EL NS, T4
bLEFNIEAMHT, RO ERIC 30—35 %t (Fig.
4), FHlLAImEIZ25—30%), R E B < BRI 9 10
xt, EFNICEHOEMC 1AL/ T 5 (Fig. 16). HE
BRI WL DR 0% I 1% (Fig. 4), %
BoOJFMIC 618 (Fig. 20) Blgan 52, * h Yshi

FTROBELHOWUETHS. RELH ORI,
BMEORIBEZERY BT collar DHLE, + O TDIHKD
EHEOFESIC I VST oNS. filkEtL )7 O%
&, BEROLDIZIZL A LD collar 2L (Fig. 17),
A, E T collar o b D LAV DORL DL
N5 (Fig. 19). 4RO fghkid RIREESHR MEDOH
fil, MEOATIZ L HKEL TS LD 4 b1 (Figs.
17, 18, 19), %7, B & BETHRS Z 0 %5,
FRCER, JEFTEECE, By BREE & dLER
%\ (Figs. 17, 18, 19).

kA% DR O FLIRICE, #REE2E Y BT collar &
BMEOHD SMNREROEED B S h 5 (Fig.
18). Z D #EMD Kx X1 £X0.3—0.8xm, EEK
0.07¢m TH3. THERUL DO ARBKOEREE
WY W THEARICEEAET B (Figs. 4, 18). TR
INBI R BEAE L, JEWR A TIERRE 23 5 (Fig. 10).

£ =

BIE (1980) K UVAEID SEM 2 X582 » 6, fii
W h ) T OERITITKRBIFHNS VBT, Tabb
IR, DRSS, AR AL, MR
B REMEICHAT ST LRHLNCRDT. EBIC
BRI 5D KB R FER T2EA A DAL, Po, P D
KOBRIR O B A B O 10pm FiF TR UTHAET
0% L, Pow D EHfiiE P. o, P.i It T/h & < I
PISMZHIL, ZHASEED SRR O % TEVW-HiH
ZhloTHBNS. P.m D2 OERALO BIRIEHE 71—
FOHEOFEERT. BEH (1954) 3XHETP.o &L
BT EBEL, P.o OERMTICHEET SEEFP.w
OB NS RBICHERTHEMTHH L LT
5, Zihix SEM I X 3 ERIEFEOKRE ik O 5

Table 1 Measurements of large-sized spines in posterior region of the
oral sucker and posteroventral extremity of Paragonimus
westermani, P. miyazakii, P. ohirai and P.
iloktsuenensis cercariae. (in pm)

P. westermani P. miyazakii P. ohirai P. iloktsuenensis
A Length 3.0 -5.0 4.0 -7.0 4.5 -9.5 4.5 -7.0
Width 0.20-0.30 0.25-0.35 0.30-0.50 0.40-0.50
B Length 1.5 -3.0 3.0 -6.0 3.5 -8.0 3.0 -7.0
Width 0.25-0.30 0.25-0.60 0.35-0.70 0.50-0.70

A : Posterior region of the oral sucker.
B : Posteroventral extremity.
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R OTBREIC—E T 5. FEiDO#AREIZ >\ T Bibby and
Rees (1971) & Diplostomum phoxini €N H Y T %
BEL, F2PHEE~OABCBERTLE2THS) Lk
RT3, ikbBEL s ) TEBNTHEEDS (1980)
BB LI, [WESHIHEEYE L & bIcHEES
DEFED D WIREEBABRFAETM~OBENCBERL T
WsLExbhb.

FEf% B LH YT OREILIHEIC > W™ T, Short
and Cartrett (1973), Sakamoto and Ishii (1978) & D
HCLVERICHALPRERP RS A TV 5. L
L, SEE CZFfi~7c HAEMBK R L H Y 7 ORRELL
SEDEFIX SEM L)L OBIEE TEFI N 2 — v 12 fE F
ENHTL DT, ZhEFEHEBO—2 LT BT
BREAOMKER D 5. RELFOWMTRILP.w (BHE
5, 1980) LRI TH 3. HEAEWHREL R OHLEHEN
EHIFEICEL bbb, Zhid Lo et al. (1975) #3
Allopodocotyle lepomisEN VT THEL TSI RN
BEEEOILFHLPTEY, Lo b B3 BITWBLXOIC
WEH DB rheoreceptor & U THERE L TW B R[EEMD S
Y, Bibby and Rees (1971) % D. phoxini i 2\T
R L#EE LTW5. Page et al. (1980) iX Ribeiroia
marini VA Y TS5 EORKEILHELZBEL, Th b
PR LAY ARBETIRICEP LTS Z &b, H1E
FIZHFET BT chemoreceptor, tangoreceptor & L
THEELTWS LHRILTWS. ikt s ) 7 0%
&b, ARBEDEHOL  DHLEIFEE~ DI O
CRILEEZRELTWAZ L3z BNA.

Ok BN OFLHICIE, BMEL B e collar LR
EOE» LBREEMVHTWEORALNED, Zh
ERIC b O AR R ORE S & R A U CEL ) B
TS, ZOBET Kgie (1971), Loet al. (1975)
BENEN Zoogonoides viviparus KN A. lepomis
A ) T OORMBTEED TWD, JidkH T Ok,
ERAgic A b, TORNRIC/NIE#AEA LD, Z
NHNE L ITEBICBIT AREICERT S L Ebh 5.

AARERWE 3% (P.o, P, P.m) A5y 7ic->
WT SEM 2 X 3 AREEDOBELITRY, T T #
ExhTW3S Pw tAn V7 (B#%S, 1980) & ik
Watz TR0k,

At 2 pm PLEORBILEFR L 1 pm LU /NI R
TH#bh, KBRS RIRE, DRSS, BE%
BN, ENESE, BRI BET 5. ERE
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FEOKRBIEMIIKE &, WETHEEICER) LN,
P.o, Pi ix P.w ICHRTKREL, BERWERS 50
THEERTH B DR L, Pwid/hEl, EfETE5
LAIZHML RS, PmiZZD 200N —7DHEOR
MR TRY. BREILFIEAEHFNCESIL, i nkiE
DEE HL LT DERIRIIC £ K ORLEIBIE SN D,
ik, FLEDRBR O 43 A v BE R 05 58 0 KA ROk % B
WTATERCEAMICEILTH D, —F, Kik FLEHEO
BREREEEROBICEERBRE R LTS LEbR
5.

Ei

BEKBIZYY, yaXv s A eBEY) FTE2ER
BREEXHOBBHBERRE, I YAV T4 H501k
EFUOlABRRFEFMEERERZOHMEHIZ, v
AVFADRECEEZH > T TE o WBERIBER
EREFTHERAOEAFBRRICER L ET. £, B
RHRITICEL CHHEC R EBFIMICRHE L ET.
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! Abstract |

COMPARATIVE STUDIES ON SURFACE ULTRASTRUCTURE
OF PARAGONIMUS CERCARIAE

Hiroo HIGO AND YoicHI ISHII
(Department of Parasitology, Faculty of Medicine,
Kyushu University, Fukuoka 812, Japan)

Cercariae of Paragonimus ohirai, P. iloktsuenensis and P. miyazakii were studied by
scanning electron microscopy (SEM) to differentiate the spine structures among three species and
P. westermani described by Higo et al. (1980).

Paragonimus cercariae are covered with two types of spines, large-sized ones of over 2ym
in length and small ones less than 1 gm. The former are present in the anterodorsal extremity,
the posterior region of oral sucker, the surrounding of ventral sucker, the posteroventral extremity
and the tip of tail. Large ones at the posteroventral extremity vary in size and shape, among the
four species. The size of the spines of P. ohirai and P. iloktsuenensis is larger than P. wester-
mani, and the former shape is like a thick thorn, while the latter is slenderer except at the base.
The spines of P. miyazakii in the posteroventral extremity show middle characteristics between
these two groups. Except for these large-sized spines, there are few differences in spine structures
among the four species. Sensory papillae are arranged symmetrically and more frequently observed
around the oral sucker. However, because of individual variations, it is difficult to determine the

pattern of the distribution of these papillae by SEM.
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5 il i s‘ s ey
Figs. 1-4 SEM micrographs of the whole body and the anterior regions. 1. P. o: dorsal view of the

whole body. X 720. 2. P. o: ventral view of the whole body. X 800. 3. P. m: dorsolateral surface
of the anterior region. X 2,250. 4. P. m - ventrolateral surface of the anterior region. X 1,990.

Figs. 5-10 SEM micrographs of long spines. 5. P. o: long spines at the anterior end of the dorsa!
surface. X 3,000. 6. P. o: long spines in the posterior region of the oral sucker. X 4,500. 7. P. i:

same position as Fig. 6. X 4,500. 8. P. m: same position as Fig. 6. X 4,500. 9. P. o: long spines
around the ventral sucker. X 4,000. 10. P. m: same position as Fig. 9. X 4,000.
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Figs. 11-16 SEM micrographs of long spines. 11. P. m: posteroventral region with long spines. X
1,880. 12. P. i: same position as Fig. 11. X 1,200. 13. P. m: long spines at the posteroventral
region. X 5,250. 14. P. i: same position as Fig. 13. X 5,630. 15. P. o: same position as Fig. 13. X
5,250. 16. P. o; dorsolateral view of tail. X 3,750. A ciliated papilla is seen in the dorsal surface of
the tail. (Arrow).

Figs. 17-20 SEM micrographs of papillae. 17. P. o: ciliated papillae with collars and swellings of
tegument. X 8,500. One has a short cilium. (Arrow). 18. P. i: ciliated papillae around the oral suck-
er. X 7,500. Some tubercles surround the cilium and many are around the oral sucker. 19. P. o;
ciliated papillae without collar (arrow) in the anterodorsal region. X 4,500. 20. P. i: six domed papil-
lae around the ventral sucker. X 4,500.

Abbreviations

P. o: Paragonimus ohirai. P. i: Paragonimus iloktsuenensis. P. m: Paragonimus miyazakii.
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